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also provided a 3-cm-long hair strand to index cortisol accu-
mulation over the past 3 months. Following the results of a 
factor analysis, a mediation model was created for each di-
mension of the Future Time Perspective Scale, and signifi-
cance testing was done through a bootstrapping approach 
to harness maximal statistical power.  Results: Factor analysis 
results replicated the two-dimensional structure of the Fu-
ture Time Perspective Scale. Both dimensions were then 
found to have unique associations with well-being. Specifi-
cally, a high focus on opportunities was associated with few-
er depressive symptoms and higher morale, whereas a low 
focus on limitations was associated with reduced hair corti-
sol, though this association was mediated by subjective 
well-being.  Conclusion: Results replicate and extend previ-
ous research by pointing to the multi-dimensional nature of 
the Future Time Perspective Scale. While an open future time 
perspective was overall beneficial for well-being, the exact 
association each dimension had with well-being differed de-
pending on whether subjective measures of well-being or 
biological indices of chronic stress were considered. 
 © 2014 S. Karger AG, Basel 
 Introduction 
 Future time perspective has a rich history within psy-
chology  [1] . Typically, individuals are thought to fall 
somewhere along a continuum that ranges from an open-
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 Abstract 
 Background: Future time perspective has been associated 
with subjective well-being, though depending on the line of 
research considered either an open-ended future time per-
spective or a limited future time perspective has been associ-
ated with high well-being. Most of this research however has 
conceptualized future time perspective as a one-dimension-
al construct, whereas recent evidence has demonstrated 
that there are likely at least two different underlying dimen-
sions, a focus on opportunities and a focus on limitations. 
This project first seeks to replicate the two-dimensional 
structure of the Future Time Perspective Scale, and then ex-
amines the associations these dimensions may have with 
different measures of subjective well-being and a biological 
index of chronic stress.  Objective: To test if the two dimen-
sions of the Future Time Perspective Scale, a focus on oppor-
tunities and a focus on limitations, differentially associate 
with two measures of subjective well-being and a biological 
indicator of chronic stress, namely hair cortisol.  Method: Six-
ty-six community-dwelling participants with a mean age of 
72 years (SD = 5.83) completed the Future Time Perspective 
Scale, Center for Epidemiologic Studies Depression Scale, 
and Philadelphia Geriatric Center Morale Scale. Participants 
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ended to a limited future time perspective with implica-
tions for their subjective well-being  [2, 3] . For example, 
Socioemotional Selectivity Theory proposes that when 
future time is perceived as limited, goals and priorities are 
shifted to enhance well-being  [4, 5] . However, there are 
also a number of studies suggesting that an open-ended 
rather than a limited future time perspective may be as-
sociated with high well-being  [2, 6] . Importantly, both of 
these lines of research have examined future time per-
spective from the viewpoint that it is a one-dimensional 
construct, whereas a recent line of studies has demon-
strated that this might not be true  [7–9] . Specifically, Cate 
and John  [7] found that across different data sets the Fu-
ture Time Perspective Scale consistently displayed two di-
mensions, a focus on opportunities and a focus on limita-
tions, and further studies since have found both of these 
dimensions to have unique associations with workplace 
characteristics  [8, 9] . However, while there is initial evi-
dence showing two dimensions, no study has yet exam-
ined whether or not each may be differentially associated 
with measures of well-being in old age and if this may 
help explain why a limited future time perspective can be 
associated with both high and low well-being. Hence, our 
study first sought to replicate the two-dimensional struc-
ture of the Future Time Perspective Scale as reported by 
Cate and John  [7] , and then to test each dimension in re-
lation to two different measures of subjective well-being 
and a biomarker of chronic stress, namely hair cortisol 
 [10] . Because we were interested in how each dimension 
may be uniquely associated with well-being, the addition 
of a biological measure in conjunction with our subjective 
measures allowed for a multifaceted examination. To do 
so, 66 older adults with a mean age of 72 years (SD = 5.83) 
completed the Future Time Perspective Scale  [3] and two 
psychological measures of well-being (or lack thereof), 
the Center for Epidemiologic Studies Depression Scale 
(CES-D)  [11] and the Philadelphia Geriatric Center Mo-
rale Scale ( PGCMS)  [12] . Participants then provided a 
hair strand sample to index cortisol accumulation over a 
past period of 3 months  [10, 13] .
 Future Time Perspective and Well-Being 
 Research on future time perspective and well-being 
has often been conducted under the framework of So-
cioemotional Selectivity Theory  [3, 4, 14] . This theory 
proposes that future time perspective (rather than age) 
plays a key role in determining why and when an indi-
vidual may adjust their goals and priorities  [4] . Support 
for this theory comes from numerous studies showing 
that different future time perspectives are associated 
with particular social preferences  [14, 15] . For example, 
Lang and Carstensen  [4] found that older adults with a 
limited future time perspective preferred social interac-
tions with family members, whereas those with an open-
ended future time perspective preferred social interac-
tions with friends and acquaintances. Similar social 
preferences have been shown in individuals who by vir-
tue of their health, concerns about terrorism, or other 
social constraints had limited future time perspectives 
 [14–16] . Although earlier notions of Socioemotional 
Selectivity Theory do not specifically address associa-
tions between perceptions regarding future time and 
well-being per se, more recent work elaborates that ‘[So-
cioemotional Selectivity Theory] maintains that emo-
tional experience improves because people become in-
creasingly motivated to pursue emotionally meaningful 
goals and thus invest psychological and social resources 
to optimize emotional well-being’  [5, p. 29] . Following 
this notion, older adults who perceive their remaining 
future time as more limited may be expected to report 
higher levels of well-being.
 In contrast, a more recent line of studies has demon-
strated that an open future time perspective rather than 
a limited one is associated with high well-being  [2, 6, 17] . 
For instance, Hicks and colleagues [2] found that indi-
viduals with an open-ended future time perspective re-
ported higher positive affect and meaning in life com-
pared to those with a limited future time perspective. 
Furthermore, Allemand and colleagues  [17] found that 
participants with an open-ended future time perspective 
reported more positive affect, life satisfaction and opti-
mism, while also reporting less negative affect and pes-
simism. Finally, some studies have reported that a limited 
future time perspective is associated with certain mal-
adaptive outcomes, including loss of hope, higher de-
pression, and overall lower well-being  [6, 18] . 
 Taken together, these two streams of research thus 
come to different conclusions as to whether an open-end-
ed or a limited future time perspective promotes high 
well-being. One unifying theme across these different 
studies however is that future time perspective has typi-
cally been conceptualized as a unidimensional construct. 
This conceptualization of future time perspective how-
ever may be incorrect, as Cate and John  [7] found that 
across different data sets future time perspective consis-
tently emerged as a two-dimensional construct composed 
of the dimensions a focus on opportunities and a focus on 
limitations. Since then, further studies have found these 
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two dimensions to have unique workplace associations, 
for instance individuals with a high focus on opportuni-
ties report more positively about their future work and 
view their occupational future as involving more possi-
bilities  [8, 9] . To our knowledge however, no study has 
yet examined whether or not these two dimensions dif-
ferentially associate with well-being, and in particular, if 
considering the separate influence of each dimension 
may help explain why a limited future time perspective is 
sometimes associated with high well-being and at other 
times with low well-being. 
 The Present Study 
 The objective of the present study was to replicate the 
two-dimensional structure of the Future Time Perspec-
tive Scale as reported by Cate and John  [7] and to examine 
if the two dimensions, a focus on opportunities and a fo-
cus on limitations, differentially associate with well-be-
ing. One might speculate that if the perception of future 
time is constricted for the opportunities dimension, this 
may motivate an individual to focus and selectively invest 
resources into the few opportunities that remain, thereby 
maximizing well-being. In contrast, if the limitations di-
mension is constricted, the individual might perceive 
their remaining future as being riddled with obstacles and 
hardships, which in turn may undermine well-being. To 
test if such potential relations exist, after replicating a 
two-dimensional structure of the Future Time Perspec-
tive Scale we aimed to test the unique association each 
dimension has with two commonly used psychological 
measures of well-being (or lack thereof), namely the CES-
D  [11] and the PGCMS  [12] . 
 Lastly, we wanted to extend previous research that has 
largely been based on self-report measures of well-being 
by also including a biological measure of chronic stress 
(or lack thereof), namely hair cortisol  [10, 13, 19] . Corti-
sol is a widely studied hormone governed by the hypotha-
lamic-pituitary-adrenal (HPA) axis which is related to 
several other biological systems including both the im-
mune system and inflammatory processes. Measures of 
cortisol are frequently done through samples of saliva, 
urine, blood and, more recently, hair, with each measure-
ment method having ramifications for how the respective 
readings have to be interpreted  [20] . 
 The amount of cortisol an individual secretes over a 
period of months and that is captured in hair cortisol 
has been shown to be tied to both psychological and 
biological sources of stress. For example, studies focus-
ing on psychological features of chronic stress have 
found that unemployed individuals, individuals who 
suffer from chronic pain and caregivers all have higher 
concentrations of cortisol within their hair follicles rel-
ative to controls  [19, 21, 22] . At the same time, hair cor-
tisol also is higher when individuals are exposed to bio-
logical stressors. For example, endurance athletes have 
been found to have higher concentrations of hair corti-
sol, which is likely at least in part due to their unique 
fitness demands and physical conditioning  [23] . It is 
thus important to recognize that hair cortisol may re-
flect both psychological and biological sources of stress 
that occurred over a past period of 3 months  [10] . In-
deed, both sources of stress need not always come to-
gether as evident in a recent review article by Staufen-
biel et al. [24] which noted that subjective measures of 
stress and hair cortisol often did not correlate, likely be-
cause they were tapping into different experiences of 
stress and timespan measures.
 In light of this, for the present study hair cortisol was 
selected over other cortisol collection methods as it is tied 
best to our psychological variables of interest. While sam-
ples of blood, saliva and other measurements are com-
mon, they may be better suited for paradigms seeking to 
capture acute cortisol secretion specific to that moment, 
hour or day  [25] . Cortisol collected from hair strands 
however represents at least 3 months of accumulation 
and from this allows one to index chronic stress  [10, 19] . 
Under the assumption that our primary variable of inter-
est, future time perspective, remains relatively stable over 
a period of several months, we chose hair cortisol as a 
similarly stable measure. 
 By including a biological stress index, we may thus as-
sess if future time perspective not only influences subjec-
tive well-being but also is implicated in biological pro-
cesses related to chronic stress. Further, our results are 
strengthened by having a biological index of well-being 
that is not subject to self-report biases, including but not 
limited to biases due to retrospective memory, social 
comparisons, or social desirability  [26] .
 In summary, first, we aimed to replicate the findings 
of Cate and John  [7] by demonstrating that the Future 
Time Perspective Scale is a multi-dimensional construct 
composed of two dimensions, a focus on opportunities 
and a focus on limitations. Second, we wanted to examine 
the association each dimension had with two commonly 
used measures of subjective well-being, the PGCMS and 
CES-D. Third and lastly, we examined whether or not 
these two dimensions were differentially associated with 
hair cortisol, a biological indicator of chronic stress. 





 Participants were recruited throughout the Vancouver met-
ropolitan area via advertisements placed in print media, online 
resources and public locations such as community centers, li-
braries and hair salons. Interested individuals were then in-
formed that the study was about healthy aging in Canadian pop-
ulations, and in particular the association between well-being 
and a stress hormone known as cortisol. Individuals were 
screened for eligibility, which consisted of being at least 65 years 
old, able to read newspaper size font, having hair the length of at 
least 3 cm and willingness to donate a 3 cm hair sample for cor-
tisol analysis. 
 In total, 69 participants (46 women) ranging in age from 65 
to 91 years (mean = 71.94 years, SD = 5.83) completed the study. 
The majority of these participants identified themselves as either 
Caucasian (62%) or Asian (36%) with one participant identify-
ing as another ethnicity (1%). Roughly half of all participants 
(48.5%) had postsecondary education, 25% had attended a pro-
fessional or trades school, and 14.1% finished high school only. 
A third of participants were married, 27.3% divorced, 19.7% 
widowed, 13.6% single and 6.1% reported other. Most partici-
pants reported living alone (49.2%), followed by living with one 
other person (29.5%). A little over a quarter of participants 
(28.8%) also reported having provided care to someone within 
the last 3 months.
 The majority of participants (98.5%) reported their health as 
being ‘fair’ to ‘excellent’. The most commonly reported medical 
condition was high blood pressure (n = 12), followed by osteopo-
rosis (n = 7) and arthritis (n = 6). The most commonly reported 
medications were levothyroxine, commonly known as Syn-
throid® (n = 9), followed by calcium supplements (n = 4). Par-
ticipants also completed the perceived stress scale, a commonly 
used scale to measure the perception of stress [27]. The mean sum 
score was 13.5 (SD = 6.27, range = 2.00–29.00), and was compa-
rable to other studies examining older adults  [27] . A verbal flu-
ency task (mean = 12.94, SD = 3.50, range = 5.00–23.00) revealed 
that the cognitive functioning of our sample was similar to that 
of other studies of older adults  [28] . 
 A total of 3 participants were excluded from data analysis. One 
participant who was identified as neither Caucasian nor Asian 
was excluded so that we may potentially consider the effects of 
ethnicity on our variables of interest; another 2 participants were 
excluded for incomplete data on either the Future Time Perspec-
tive Scale or the CES-D. In sum, the data of 66 participants were 
analyzed. All study measures and procedures were approved by 
the University of British Columbia Behavioral Research Ethics 
Board.
 Procedure 
 After obtaining consent, a 2-hour session commenced in which 
participants provided background information and completed 
several scales; those of which are relevant to the current study are 
described below. Following completion of these scales, a hair 
strand sample was collected from the back of participants’ heads 
to measure cortisol concentration. All sessions were conducted in 
a psychology lab at the University of British Columbia or at an-
other public location such as a café depending on participants’ 
preferences. 
 Measures 
 Future Time Perspective  
 Participants completed the 10-item Future Time Perspective 
Scale  [3] . Each item on the scale was accompanied by 5 response 
options ranging from ‘1 – very untrue’ to ‘5 – very true’, with high-
er responses signifying a more open future time perspective. Three 
of the items were reverse coded as per scale instructions. The mean 
future time perspective was 3.21 (SD = 0.69, range = 1.60–5.00) and 
had a Cronbach’s alpha of 0.88.
 Well-Being  
 To measure well-being, participants first completed the 20-item 
version of the CES-D  [11] . Each item on the scale was accompanied 
by 4 response options ranging from ‘1 – rarely or none of the time’ 
to ‘4 – most or all of the time’, with higher responses more indica-
tive of depressive symptoms. As per standard practice, participant’s 
responses were quantified into a sum score that could range from 
0 to 60. The mean sum score was 10.70 (SD =  9.52, range = 0.00–
46.00). Cronbach’s alpha was 0.88 . Twelve participants scored 
above the CES-D clinical threshold for depression  [29] . 
 Following this, all participants completed the 17-item version 
of the PGCMS  [12] . Participants completed the scale such that 
each high morale response received a value of ‘1’ and low morale 
response a value of ‘0’, so that the total score ranges from 0–17 with 
higher values indicating higher morale. The mean sum score of 
participants was 12.41 (SD = 3.06, range = 4.00–17.00), Cronbach’s 
alpha 0.75.
 Hair Cortisol  
 Participant’s hair strands were cut with scissors at a minimal 
length of 3 cm and as close as possible to the scalp at the back of the 
head. If more than this length was cut, only the 3 cm closest to the 
scalp were analyzed. All hair samples were then wrapped in alumi-
num foil and stored in a dry and dark cabinet until being mailed to 
Dr. Kirschbaum’s lab at Dresden Technological University, 
 Germany  [10] . After arriving, the hair samples were dried, milled, 
and analyzed using standard assays. Hair cortisol values that were 2 
standard deviations above the hair cortisol mean were set at a value 
of exactly 2 standard deviations above the mean. Following these 
preparatory steps, the mean concentration of cortisol was 25.77 pg/
mg (SD = 17.16, range = 6.01–66.00 pg/mg). Cortisol assays col-
lected and processed in this manner by the Kirschbaum lab have an 
intra-assay and inter-assay coefficient of variance below 8%  [10] .
 Control Variables  
 Numerous variables have been shown to influence hair cortisol 
so as to provide for a meaningful interpretation of our main re-
sults, participants’ sex  [13] , ethnicity  [24] , age  [13] , body mass in-
dex (BMI)  [30] , current medical diagnosis  [31, 32] , whether or not 
hair was dyed and whether or not hair has permanent waves were 
recorded and controlled for  [13, 19, 33] . All of this information was 
obtained through the questionnaires participants completed at the 
start of the study. 
 Data Analysis 
 As health conditions have been found to influence hair cortisol 
concentration  [31, 32] , a series of dummy variables were created for 
each of the most commonly reported medical conditions (high 
blood pressure, osteoporosis, and arthritis) and medications being 
taken (Synthroid® and calcium supplements) such that presence of 
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condition or medication resulted in a value of 1 and absence a value 
of 0. No correlation however was found between any medical condi-
tion or medication being taken and hair cortisol. Participants who 
reported having thyroid problems or diabetes, two conditions known 
to impact HPA axis functioning, were dummy coded in a similar 
manner as mentioned above, though no correlation was found to 
hair cortisol. Lastly, participants who reported having a condition 
related to cardiovascular health, such as high blood pressure, heart 
disease, past heart surgery or arrhythmia, were dummy coded such 
that presence of any of these symptoms or conditions resulted in a 
value of 1 and absence a value of 0. No correlation was found how-
ever between this gauge of cardiovascular health and hair cortisol. 
 For all analysis reported in the results section, participant sex, 
ethnicity, age, BMI and whether or not hair was dyed or wavy were 
controlled for. Sex was dummy coded with females receiving a val-
ue of 1 and males a value of 0. Ethnicity was dummy coded such 
that Asians received a value of 1 and Caucasians a value of 0. A 
dummy variable was created for whether or not hair was dyed and 
another for whether or not hair was permanently wavy; presence 
of hair feature resulted in a value of 1 and absence a value of 0. 
None of these variables except for whether or not hair was dyed 
had an association with hair cortisol [r(64) = 0.30, p < 0.01]. Last-
ly, the same overall pattern of reported results is found when all 
nonsignificant control variables are dropped.
 Following this, an exploratory factor analysis with varimax ro-
tation was conducted on the 10 items of the Future Time Perspec-
tive Scale. For a set number of dimensions to be extracted, their 
associated eigenvalue had to be greater than 1  [34] . A macro SPSS 
script written by O’Connor was then used for confirmatory factor 
analysis  [35] . Through this script, a Monte Carlo simulation of 
1,000 parallel data points was computed and a resulting 95th per-
centile eigenvalue calculated. For a significant two-factor solution 
to emerge, the raw data eigenvalue would have to surpass this re-
sulting permutation eigenvalue. 
 Two dimensions, a focus on opportunities and a focus on limita-
tions, are expected to emerge from these factor analyses. All items 
loading onto either dimension will then be grouped into a single 
mean that represents that dimension. Mediation models may then 
be constructed for both dimensions; through this we may test if a 
focus on opportunities or a focus on limitations is associated with 
hair cortisol and if this association is mediated by the subjective 
well-being measures, namely the CES-D and the PGCMS. Signifi-
cance testing of both mediation models will be carried out through 
a  bootstrapping approach as recommended by Preacher and Hayes 
 [36] over the more traditional Baron and Kenny strategy  [37] . Giv-
en our limited sample size, a bootstrapping approach allowed for 
maximal statistical power while still controlling for type I error. Fur-
ther, by repeatedly sampling from the same data set, we were able to 
achieve an empirical approximation of the sampling distribution 
and may gauge the indirect effects of subjective well-being measures 
on hair cortisol. Lastly, when testing the association between the 
opportunities dimension and hair cortisol, the limitations dimen-
sion will be set as a control variable and similarly when testing the 
association between the limitations dimension and hair cortisol, the 
opportunities dimension will be set as a control variable.
 Results 
 Table  1 provides a summary of intercorrelations, 
means and standard deviations for all main variables rel-
evant to the current study. Notably, having a more open 
future time perspective was associated with higher mo-
rale as measured by the PGCMS and lower scores on the 
CES-D. A focus on opportunities was associated with 
 Table 1.  Means and standard deviations of the central study variables as well as their intercorrelations (n = 66)
Mean SD 1 2 3 4 5 6 7 8 9 10 11 12
1 Future Time Perspective Scale 3.21 0.69 – 0.95** 0.75** 0.44** –0.31* –0.16 0.15 0.07 0.03 0.07 0.12 0.02
2 Focus on opportunities 3.29 0.77 – – 0.49** 0.39** –0.34** –0.07 0.18 0.11 0.00 0.06 0.19 –0.01
3 Focus on limitations 3.02 0.85 – – – 0.38** –0.12 –0.29* 0.05 –0.02 0.08 0.07 –0.07 0.09
4 PGCMS 12.40 3.06 – – – – –0.43** –0.28* 0.03 –0.13 0.11 –0.06 –0.17 –0.08
5 CESD 10.70 9.52 – – – – – –0.16 –0.05 –0.04 0.08 0.18 –0.11 0.25*
6 Hair cortisol 25.77 17.16 – – – – – – –0.10 0.20 –0.04 0.05 0.30* 0.18
7 Age 71.94 5.83 – – – – – – – –0.09 –0.19 0.03 –0.07 0.05
8 BMI 24.96 4.01 – – – – – – – – –0.09 0.00 0.28* –0.10
9 Ethnicity 0.38 0.49 – – – – – – – – – –0.08 –0.08 0.14
10 Sex 0.65 0.48 – – – – – – – – – – 0.41** 0.15
11 Hair dyed 0.41 0.50 – – – – – – – – – – – 0.11
12 Hair wavy 0.11 0.31 – – – – – – – – – – – –
 Means, standard deviations and interrcorelations for all participants. Ethnicity was coded as a dummy variable with Asian assigned a value of 1 and Cau-
casian a value of 0; Sex was coded as a dummy variable such that females were assigned a value of 1 and males a value of 0. Hair dye and wavy hair were both 
dummy coded variables such that presence of hair feature (wavy or dyed) resulted in a value of 1 and absence of hair feature resulted in a value of 0. Higher 
values for the Future Time Perspective Scale indicate a more open future time perspective, higher PGCMS scores indicate greater morale, higher CES-D 
scores indicate more depressive symptoms.
* p < 0.05; ** p < 0.01.
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both subjective well-being measures, the CESD and 
 PGCMS, whereas a focus on limitations was associated 
with the PGCMS and hair cortisol.
 Future Time Perspective as a Two-Dimensional 
Construct 
 An exploratory factor analysis of the Future Time Per-
spective Scale with varimax rotation revealed a single-fac-
tor solution that explained 36% of the total variance and 
had an eigenvalue of 4.84. A two-factor solution however 
best fit the data and explained an additional 26% of the 
variance, with an eigenvalue of 1.361. A confirmatory fac-
tor analysis resulted in a significant two-factor model as 
the raw data eigenvalue of 0.89 was greater than the per-
mutation eigenvalue of 0.77 for the 95th percentile  [35] . 
In comparing our results to those of Cate and John  [7] , 
the same 7 items loaded onto the dimension a focus on 
opportunities with the same remaining 3 loading onto the 
dimension a focus on limitations. A focus on opportuni-
ties had a mean of 3.29 (SD = 0.77, range = 1.57–5.00) and 
held a Cronbach’s alpha of 0.87, while a focus on limita-
tions had a mean of 3.02 (SD = 0.85, range = 1.00–5.00), 
Cronbach’s alpha 0.78. The correlation between these two 
dimensions was 0.49, p < 0.001. 
 Table 2 lists the factor analysis loadings for each item 
of the Future Time Perspective Scale. Having replicated 
the two-dimensional structure of the Future Time Per-
spective Scale  [7] , we then created a meditation model for 
each dimension and tested the association each had with 
hair cortisol and subjective well-being measures the 
CESD and PGCMS. 
 Associations between Future Time Perspective, 
Subjective Well-Being and Hair Cortisol 
 Our results revealed that a focus on opportunities was 
associated with both the PGCMS [t(65) = 2.48, p = 0.02] 
and the CES-D [t(65) = –2.21, p = 0.03] but not with hair 
cortisol [t(65)  = 0.30, p  = 0.77]. The overall mediation 
model was significant [R 2  = 0.33, F(65) = 2.69, p < 0.01]. 
After controlling for the indirect effects of the CES-D and 
PGCMS, the association between a focus on opportuni-
ties and hair cortisol was not significant [t(65) = 0.19, p = 
0.85].  Figure 1 provides for a visual summary of these re-
sults. 
 In contrast, a focus on limitations was not associated 
with either of the subjective well-being measures, the 
PGCMS [t(65) = 1.45, p = 0.15] and the CES-D [t(65) = 
–0.16, p  = 0.88], but was associated with hair cortisol 
[t(65) = –2.16, p = 0.03]. The overall model was signifi-
cant [R 2  = 0.33, F(9, 56) = 2.70, p < 0.01] and continued 
to be so when the PGCMS was not included [R 2  = 0.28, 
F(8, 57) = 2.37, p = 0.02]. Controlling for the indirect ef-
fects of the CES-D and PGCMS revealed that the subjec-
tive well-being measures were mediating the association 
between a focus on limitations and hair cortisol [t(65) = 
 1  In a separate data set (n = 139, mean age = 71.94, SD = 5.02) a two-factor 
solution of future time perspective also best described the data. The two-
factor solution explained 63.53% of variance and held an eigenvalue of 1.57. 
A confirmatory factor analysis resulted in a significant two-factor model as 
the raw data eigenvalue of 1.08 was greater than the permutation eigenvalue 
of 0.48 for the 95th percentile. 
 Table 2.  Two-factor solution of the Future Time Perspective Scale (n = 66)
Future Time Perspective Scale items Factor 1: focus on
 opportunities
Factor 2: focus on
limitations
Varimax rotated factor a nalysis of Future Time Perspective Scale
I expect that I will set many new goals in the future 0.82 0.13
My future is filled with possibilities 0.81 0.17
Many opportunities await me in the future 0.77 0.13
There is plenty of time left in my life to make new plans 0.75 0.33
Most of my life lies ahead of me 0.65 0.20
My future seems infinite to me 0.56 0.56
I could do anything I want in the future 0.52 0.47
As I get older I begin to experience time as limited 0.04 0.85
I have the sense that time is running out 0.30 0.76
There are only limited possibilities in my future 0.31 0.72
 The highest loading for each item is shown in bold. A two-factor solution explained 62.08% of total variance 
and had an eigenvalue of 1.36.
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–1.87, p = 0.07].  Figure 2 provides a visual summary of 
these results. 
 Taken together and different from our initial predic-
tion, only an open-ended future time perspective was as-
sociated with higher well-being. As hypothesized how-
ever, differential associations emerged for the two dimen-
sions, a focus on opportunities was associated with both 
subjective well-being measures the CESD and PGCMS, 
whereas a focus on limitations was associated with hair 
cortisol. 
 Discussion 
 Both an open-ended future time perspective and a lim-
ited future time perspective have been associated with 
high well-being  [2, 4, 14, 17] . In an attempt to answer why 
a limited future time perspective can be associated with 
both high and low well-being, we first replicated the re-
sults of Cate and John  [7] and demonstrated that the Fu-
ture Time Perspective Scale  [3] is composed of at least two 
different dimensions, a focus on opportunities and a fo-
cus on limitations. We then tested if these dimensions 
differentially associated with two different measures of 
subjective well-being, the CESD  [11] and PGCMS  [12] 
and a biological indicator of chronic stress, namely hair 
cortisol  [10] . While both dimensions were related to well-
being, each had unique associations. A high focus on op-
portunities was associated with higher morale and less 
depressive symptoms, whereas a low focus on limitations 
was associated with reduced hair cortisol. Though studies 
have shown these dimensions to be differentially associ-
ated with workplace variables  [8, 9] this is the first study 
to demonstrate that each is independently associated with 
well-being in old age, and in particular, that these asso-
ciations are dimension-specific to subjective and biologi-
cal measures. 
 As a whole, our results align with the stream of studies 
documenting the benefits of an open-ended future time 
perspective  [2, 17, 18] . However, we believe that further 
studies may consider the goals an individual sets as a po-
tential underlying mechanism  [4, 5] . For example, an 
open-ended future time perspective might be associated 
with higher well-being if the individual has a goal that 
largely requires the passage of time, and hence personal 
limitations may matter less. Drawing from our older sam-
ple, perhaps one such goal is witnessing the high school 
graduation of a grandchild. In this case, goal completion 
inherently involves waiting for a particular outcome with 
potentially little personal control over goal completion. 
Alternatively, if an individual sets a goal that requires 
greater personal involvement or labor, perceived future 
limitations may be more salient. For instance, an indi-
vidual might set a goal of improving their social relations, 
such as perhaps their relationship with their spouse. In 
this case, anticipated future limitations, such as declines 
in cognitive ability, limited physical capacity, or potential 
health problems, all may impact goal progress and in turn 
well-being. In both cases however, the goal an individual 
sets may or may not be in conflict with their future time 
perspective and as such may have the potential to be in-
dependently associated with well-being. 
 A recent meta-analysis done by Miller et al.  [38] dis-
cussed the importance of measuring personal attributes 
to better understand why some events may be stressful to 
one individual and not another. Given our findings, fu-
ture time perspective may help to offer a partial explana-
tion. Speculatively, if one individual perceives remaining 
future time as open-ended, perhaps he or she experiences 





















 Fig. 1. A mediation model created through a bootstrapping ap-
proach (n = 66). In this model, a high focus on opportunities is 
associated with higher morale and less depressive symptoms.  *  p < 
0.05. 
 Fig. 2. A mediation model created through a bootstrapping ap-
proach (n = 66). In this model, a low focus on limitations is associ-
ated with less hair cortisol. This association however is mediated 
by the subjective well-being measures the PGCMS and CESD. 
 *  p < 0.05. 
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compared to an individual who perceives his/her remain-
ing future time as more limited or scarce. More person-
ally relevant and pertaining to the discussion above would 
be measuring the goals an individual sets in light of his/
her perception of remaining future time.
 Further studies may also consider investigating whether 
or not the two dimensions of future time perspective differ 
depending on participant sex. Specifically, research docu-
ments that often in old age females take on the role of pri-
mary caregiver and thus may be especially concerned over 
not just their own personal limitations but also that of their 
partner’s  [39] . Given our findings that a focus on limita-
tions is associated with hair cortisol, and a separate study 
showing that caregivers have greater hair cortisol concen-
tration relative to non-caregivers, we believe a sex differ-
ence may be found  [22] .
 In both the present study and that by Cate and John 
 [7] , the same 7 items of the Future Time Perspective Scale 
loaded onto the dimension a focus on opportunities with 
the remaining 3 loading onto the dimension a focus on 
limitations. We note that of the 10 items, only the nega-
tively worded items loaded onto the dimension a focus on 
limitations. While the exact size of the item loadings dif-
fered between our study and that of Cate and John, we 
believe that this variance might be partially due to differ-
ing samples in that Cate and John  [7] conducted their 
study on college-aged and midlife participants, whereas 
our participants had a mean age of 72 years. Regardless 
however, the evidence for the multi-dimensional nature 
of future time perspective seems strengthened given that 
both dimensions emerged across such different partici-
pant ages and demographics.
 Relative to studies examining younger individuals, our 
sample of older adults had higher concentrations of hair 
cortisol  [13] . Similar patterns between the young and old 
have been found in studies using salivary cortisol  [40] . 
We speculate that this difference is attributable to chang-
es in the HPA axis that occur with aging. Specifically, as 
we age there is greater wear and tear on the HPA axis such 
that a similar stressor in old age may elicit greater cortisol 
secretion than it would have at a younger age, in part be-
cause more time is required for an older individual to re-
turn to a pre-stressor baseline level  [40] .
 The findings of this study have to be interpreted in 
light of several limitations. Our results are cross-section-
al in nature, and as such we cannot draw temporal infer-
ences. Future time perspective for instance may be associ-
ated with depressive symptoms, but the temporal order 
in which one may give rise to the other or if both come in 
tandem, cannot be answered. An individual might, for 
example, perceive future time as limited and with this ac-
knowledge that certain goals are unlikely to be met. Al-
ternatively, depression might change how an individual 
perceives future time such that they weigh more heavily 
on future limitations and obstacles. Though we applied a 
bootstrapping approach for our analyses, our sample size 
was not large enough to examine the key role of certain 
moderators such as the goals an individual may have. 
Since this study relied on hair cortisol, participants with 
little or no hair had to be excluded, resulting in a largely 
female sample. Given that hair cortisol accumulation may 
differ between males and females  [13] , future studies may 
consider whether the associations found in this study 
hold equally strong across sexes. An additional consider-
ation would be to measure if participants have differential 
hair growth rates and if this influences cortisol accumula-
tion. Lastly, all participants in the present study were vol-
unteers, the vast majority (98.5%) reported their health as 
being ‘fair’ to ‘excellent’ and only a quarter of participants 
(28.8%) reported having provided care to someone with-
in the last 3 months. Future studies may consider wheth-
er or not our results extend to those who are in different 
health conditions, stages in their career and have different 
time commitments. 
 Conclusions 
 Findings replicate and extend previous research by 
pointing to the two-dimensional nature of the Future Time 
Perspective Scale. Specifically, while both dimensions were 
associated with well-being, a high focus on opportunities 
was associated with higher morale and less depressive 
symptoms, whereas a low focus on limitations was associ-
ated with reduced hair cortisol. Future research may sub-
stantiate these findings by considering both dimensions of 
future time perspective in relation to the goals an individ-
ual sets, as well as by conducting a longitudinal research 
design through which temporal order of these associations 
may be better understood and established. 
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